Question
What is the most likely cause of the rhabdomyolysis and why are the liver function tests elevated?
Answer
The most likely cause of the rhabdomyolysis is the interaction between cyproterone acetate and simvastatin via cytochrome P450 3A4 [1] . Hepatotoxicity is also a well-described side effect of cyproterone acetate [2] .
Discussion
Rhabdomyolysis is a syndrome characterized by muscle necrosis and the release of intracellular constituents into the circulation [3] . A variety of mechanisms lead to rhabdomyolysis and drugs are often implicated (Table 1) [3].
HMG-CoA reductase inhibitors (statins) are associated with a range of clinical syndromes, ranging from myalgias to myositis to overt rhabdomyolysis [4] . The mechanisms of statin-induced myopathy are still not well understood. Statins inhibit the conversion of HMG-CoA to mevalonic acid and also reduce the synthesis of coenzyme Q10. Both pathways may affect membrane integrity and/or mitochondrial calcium signalling and so cause myopathy in susceptible individuals [4] .
Cyproterone acetate is a steroidal anti-androgen used in the treatment of prostate cancer in Europe (it is not currently approved for this indication in the USA). Cyproterone acetate and simvastatin are both metabolized by the cytochrome P450 isoenzyme CYP3A4 ( Figure 1 ) and cases similar to ours have been described before. Hepatotoxicity due to cyproterone is also well characterized [2] . Interpretation of liver function tests in rhabdomyolysis needs to take into account that aspartate aminotransferase is also released from damaged muscle, whereas elevation of ALT to the degree seen in our case is not seen in rhabdomyolysis [5] . In our patient, renal and liver function returned to baseline with fluid resuscitation and after simvastatin and cyproterone acetate had been stopped. This, as well as the time course of events and the absence of other identifiable causes of rhabdomyolysis, gave us further confidence in the interpretation. Nephrologists are traditionally well aware of interactions via CYP3A4 since cyclosporine also interacts with simvastatin via this mechanism, leading to severe myopathy in susceptible patients. Received for publication: 24.9.11; Accepted in revised form: 26.9.11 Fig. 1 . CYP3A4. The cytochrome P450 proteins are mono-oxygenases, which are localized in the endoplasmatic reticulum. CYP3A4 consists of several b-sheet elements and many a helices with a haem group at the centre, the active site of the enzyme (image in the public domain at Protein Data Bank, http://www.rcsb.org/pdb/explore/explore.do?structureId¼1W0E, accessed 22 September 2011).
